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OPTICAL FATIGUE OF SrBi, Ta, , Nb, , O,
FERROELECTRIC THIN FILMS
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( College of Information Science and Technology, East China Normal University, Shanghai 200062, China)

Abstract: High quality SrBi, Ta, 4Nb, ,0, (SBTN) ferroelectric thin films were fabricated on platinized silicon by PLD. E-
lectrical fatigue and optical fatigue of SBTN ferroelectric thin films were studied, respectively. The fatigue mechanisms in
the thin films were analyzed. The results indicate the excellent fatigue resistance of electrical properties under electrical fa-
tigue for SBTN ferroelectric thin films. However, by using the illumination of a 200W Hg arc lamp at 0.9V, it was found
that the average remanent polarization was dropped by nearly 51% due 1o the bias/illumination treatment. The optically in-

duced polarization fatigue in SBTN films is due to trapping of photo-generated charge carriers at domain boundaries.
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Fig.1 RBS spectrum of the SBTN thin films
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Fig.2 The AFM images of SBTN films’ s surface morphology
(a) and three - dimensional topography (b)
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Fig. 3 Hysteresis loops of optical fatigue for SBTN films be-
fore and after illumination by using a 200W Oriel Hg arc
famp for 20s at 0.9V
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Fig.4 Electric fatigue of P,, P, and E, for SBTN thin films

7E Bi,0, 22 [EW & c-BiMERTIAL. 7€ -8 710, i
F Bi, 0, 2840, HA KRN SEHE T A% 2
RELEHN), MITE a b-3 77 W R LN AR EH,
c-HUE [ A AR, K 2 BUHBE 54NN EAT R
AT, P A SR AL 5, BVt i 31, H b T3X
ANF AR S, B /. TR SBTN #
FRELAT a-BlR0 o-BhER R ERU R , 3 Ff 45 #d R 6B 45 0 30
AL, LEERER i b, H o, BRIk
ML X 5 3 HORR SR R 2 45 R — 2L

Bl 3 Hh R AT /R AE 0.9V B3 T, A 200W 5§
KTHES5HE G 25 WAR R B A 1 4% Lk AR ALK 57
SRFHAL, BAWRATRET 51%. XMLES
FAARALB/ N ST, EE NIRRTk
ST PR R, R R A KB R T,
XEBRFENGEAT B mBEaE. RREG%Y 4
Pk AR 1L 180°BE )y &, X FhBREE B REEN,
XTI FIE B (R AR BRI T, F4THEH B
AR T 5T AR A 35 B 11 B BE B , T
{ERIRAR A DD, BT A, HBLYERE 57

56 95 AR, % 95 4 HE I R 4 . 1K 4
HAE IMHz 3V SUR 77 SN 57 F M489 SBTN 8
R e 7 95 4R, 45 R RHATE 10 IR FF X fbfm | M
JLERA ST, Bt L5 R E L 55k 45
ok L THERELE 35 (RO BIL S FTABE 6 8 4 BT L90° e
O 7 4% st 7R e BT L HEL 4 SRR T2 ol e s b, A T
B AR 5 4 e R 1T 2 ] 4T AR R D A A AR K. SBTN
MM IO 35 5 P02 B AT B B G5 M R AT ke
1. F— 7€ c Wl , h FHLEZ M0 I8, 845408
TR EARELER, WTE a,b By m 25540, B
SBTN 2k e b4 4 1 Bt W 131 2 258500 180° W . FRA17
MG, TERATT 0B BE R OCfEREE RIMTEAZ, B

BRI T 90 LB RN F TS S, A EZ R
FRANWIEIE R 57, M5 EU3 A/ i, e 17E &
KRB B AE S B, 2 A B R A I 1Y 25 1)
HUPRT, AT ) T s e i s (e AT R R 3 HLRR
BT EE A B A R ST T R . 8
= BB RS T T4 Sr(Ta,Nb) 0,48
AR A YR, Ft, 618 gk A B R, R
SN R R 80 A R, B R T SRBA L AR
TR TTREYE , WISt T S A . FTLAE
SBTN AL S VE FH T, o9 95 MLl 8 T 3 4
R G2 v IR0 AR AT LR B M M SRR T
A AT R Y.

3 4AiE

ASCHI PLD RSN & B T i B SBTN £k i i
J8E, 76 IMHz 3V XU 5 B BB 57 F 75 A9 SBTN
VL B 97 57 Y 2K R WA 7 10 IR FF R LR, HERR L
PRALATES . R IE 0.9V R T, H 200W 5K
KTIES5HE &, BT AR ST B, 557 RT M
PRI AL I T 51% . 3RO TR S R Al
INBIE ST E RN BRI TR, BN T
JCRRR R, R R 7 A R A, IR SRR T
NGAERF B BRREF ST K £ CE R 75T
FLIEE 4350 i v 37 BEL 1 b B B 4%, B T 68 3 % AR AL
s U e P 77 %

REFERENCES

[1]De Araujo C A P, Cuchiare ] D, McMillan L D, et al. Fa-
tigue-free ferroelectric capacitors with platinum electrodes
[J1. Nature, 1995, 374. 627.

[2]Yang P, Carroll David L, John Ballato, et al. Electrical
properties of SrBi, Ta, O, ferroelectric thin films at low tem-
perature [ J]. Appl. Phys. Lew. , 2002, 81, 4583—4585,

[3]Yang P, Zhou N, Zheng L, et al. Growith and ferroelectric
properties of strontium bismuth tantalite thin films using
pulsed deposition combined with an annealing process[J].
J. Phys. D. Appl. Phys. , 1997, 30 527. :

[4] YANG Ping-Xiong, MENG Xiang-Jian, HUANG Zhi-Ming,
et al. Ferroelectric Polaron in Layered Perovskite Ferroelec-
tric Thin Films [J]. J. Infrared Millim Waves( 5 F 1, &
PR, WEH, 5. ARG gk e TR A Sl AL T 3R
AN SEAKBFH) , 2005, 24(1) :1—6.

[ 5] Maffei N,Krupanidhi S B. Electrical characteristics of exci-
mer laser ablated bismuth titanate films on silicon [J]. J.
Appl. Phys. ,1992, 72(8) :3617—3621.

[ 6] Al-Shareef, Dimos D, Boyle T I, et al. Qualitative model
for the fatigue-free behavior of SrBi, Ta,0,(J]. Appl, Phys.
Lett. , 1996, 68 ; 690—692.

[7] Arlt G, Pertsev N A. Force constant and effective ‘mass of
90 domain walls in ferrcelectric ceramics [J]. J. Appl.
Phys. , 1991, 70(4) ; 2283—2289.


http://www.cqvip.com

